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T HE BABCOCK TEST is the most satisfactory and practical method for determining the percentage of butterfat in milk. 
Commercial dairy plants use it to control the fat content of their 
products and to provide a fair basis of payment for milk delivered 
EQUIPMENT FOR MAKING BABCOCK TEST 

FOR FAT IN MILK 

(1) Rubber-stoppered sample bottle; (2) milk testing bottle; (3) 17.6-ml. 
pipet; (4) glass-stoppered bottle of commercial sulfuric acid having a speci­
fic gravity between 1.82 and 1.83; (5) 17.S-ml. acid dipper; (6) 17.S-ml. acid 
cylinder; (7) test-bottle block and cover (wood block 11/z x SY2 x 9 inches 
with 12 holes 11h inches in diameter and 1V4 inches deep; cover % x S1/z x 9 
inches with 12 holes Va inch in diameter); (8) floating dairy thermometer; 
(9) dividers; (10) water bath and tray (pan 60/4 x 10 x 6th inches deep, of gal­
vanized sheet metal; tray of same material with 24 holes 11/z, inches in 
diameter). A testing machine (not shown here) to whirl the filled bottles is 
also an essential part of the equipment. (Fig. 1) 
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t o  t h e  p l a n t s .  D a i r y  h e r d  i m p r o v e m e n t  a s s o c i a t i o n s  u s e  i t  e x t e n ­
s i v e l y  t o  a s c e r t a i n  t h e  f a t  p r o d u c t i o n  o f  i n d i v i d u a l  c o w s  i n  t h e  
h e r d s .  F a r m e r s  w h o  d o  n o t  h a v e  t h e  o p p o r t u n i t y  t o  j o i n  a n  i m ­
p r o v e m e n t  a s s o c i a t i o n  m a y  u s e  i t ,  w i t h o u t  m u c h  e x p e n s e  o r  i n c o n ­
v e n i e n c e ,  t o  d e t e r m i n e  t h e  f a t  p r o d u c t i o n  o f  i n d i v i d u a l  c o w s .  
T e s t  U s e s  S u l f u r i c  A c i d  a n d  C e n t r i f u g a l  F o r c e  
I n  t h i s  t e s t  s u l f u r i c  a c i d  a n d  c e n t r i f u g a l  f o r c e  a r e  u s e d  t o  
s e p a r a t e  t h e  f a t  f r o m  t h e  o t h e r  c o m p o n e n t s  o f  t h e  m i l k .  T h e  
s u l f u r i c  a c i d  d o e s  a t  l e a s t  t h r e e  t h i n g s :  
1 .  I t  a c t s  o n  t h e  s o l i d s  o t h e r  t h a n  t h e  f a t  i n  s u c h  a  w a y  a s  t o  
a l l o w  t h e  f a t  t o  s e p a r a t e  m o r e  e a s i l y  f r o m  t h e m .  
2 .  A c t i n g  w i t h  t h e  w a t e r  a n d  t h e  s o l i d s  o f  t h e  m i l k ,  t h e  a c i d  
p r o d u c e s  s o  m u c h  h e a t  t h a t  t h e  f a t  g l o b u l e s  m e l t  a n d  t e n d  t o  
f l o w  t o g e t h e r .  
3 .  B e c a u s e  t h e  f a t  i s  m u c h  l i g h t e r  t h a n  t h e  r e s t  o f  t h e  m i l k ,  
a n d  t h e  a c i d  i s  m u c h  h e a v i e r  t h a n  m i l k ,  t h e  d i f f e r e n c e  b e t w e e n  
t h e  s p e c i f i c  g r a v i t y  o f  t h e  f a t  a n d  t h a t  o f  t h e  s u r r o u n d i n g  l i q u i d  
i s  g r e a t l y  i n c r e a s e d .  
A f t e r  t h e  a c t i o n  o f  t h e  a c i d  i s  c o m p l e t e ,  t h e  f a t  i s  s e p a r a t e d  
f r o m  t h e  h e a v y  m i x t u r e  b y  c e n t r i f u g a l  f o r c e .  
T a k i n g  S a m p l e  f o r  T e s t i n g  
T h e  s a m p l e  o f  m i l k  t h a t  i s  t a k e n  f o r  t e s t i n g  s h o u l d  h a v e  t h e  
s a m e  c o m p o s i t i o n  a s  t h e  e n t i r e  a m o u n t  o f  m i l k  t o  b e  t e s t e d .  T h e  
m i l k  m u s t  t h e r e f o r e  b e  t h o r o l y  m i x e d  j u s t  b e f o r e  i t  i s  s a m p l e d .  
T o  d o  t h i s ,  p o u r  i t  f r o m  o n e  c o n t a i n e r  t o  a n o t h e r  s e v e r a l  t i m e s  
o r  s t i r  i t  v i g o r o u s l y  a n d  t h o r o l y .  T h e n  t a k e  t h e  s a m p l e  w i t h  a  
s m a l l  d i p p e r  o r  a  s a m p l i n g  t u b e .  
A t  m i l k  p l a n t s  w h e r e  t h e  n u m b e r  o f  p a t r o n s  i s  l a r g e ,  s a m p l i n g  
a n d  t e s t i n g  t h e  d a i l y  d e l i v e r i e s  o f  e a c h  p a t r o n  i s  n o t  p r a c t i c a l .  
I n s t e a d  a  c o m p o s i t e  s a m p l e  o f  s e v e r a l  d a y s '  d e l i v e r i e s  o f  e a c h  
p a t r o n  i s  o b t a i n e d .  
T o  g e t  a  r e p r e s e n t a t i v e  c o m p o s i t e  s a m p l e ,  t a k e  a  s a m p l e  o f  
e a c h  p a t r o n ' s  d e l i v e r y  e a c h  d a y .  T h e  d a i l y  s a m p l e  m a y  b e  t a k e n  
a f t e r  t h e  m i l k  h a s  b e e n  p o u r e d  i n t o  t h e  w e i g h i n g  c a n .  A d d  t h i s  
s a m p l e  i m m e d i a t e l y  t o  t h e  p a t r o n ' s  s~mple j a r .  A  s m a l l  d i p p e r  
w i l l  m e a s u r e  t h e s e  p o r t i o n s  e x a c t l y  e n o u g h  f o r  p r a c t i c a l  p u r p o s e s .  
K e e p  a l l  c o m p o s i t e  s a m p l e s  i n  t i g h t l y  s t o p p e r e d  c o n t a i n e r s  
a n d  i n  a  c o o l  p l a c e .  A  r e f r i g e r a t o r  i s  b e s t .  T o  p r e v e n t  t h e m  f r o m  
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souring, use a preservative (1 tablet of corrosive sublimate or 1 ml. 
of formalin will keep a pint sample sweet for a week or more). 
Each day mix the contents of each container by gently shaking 
the container. 
When composite samples are kept in a refrigerator, they are 
usually in good condition for testing at the end of a week. All 
that is necessary is to pour them from one container to another 
several times. If, however, spots or rings of cream should stick 
to the sides of the sample jars, set the jars in water at 100°-110 ° F. 
for a few minutes. Then loosen the adhering cream with a rubber 
scraper before mixing the sample. 
Samples may be taken periodically instead of daily. When 
this is done, the patron's milk is sampled and tested at irregular 
intervals 4 or 5 times during a payment period. The average of 
these tests is taken as the test of the milk delivered during the 
period. This method gives fairly good results. 
To Test Whole Milk (Not Homogenized) 
1. Mix the sample (which should be at 50 °-70 ° F.) by pouring 
it back and forth from one sample bottle to another several times. 
2. Immediately after mixing, draw the milk above the mark 
on the large stem of the 17.6-ml. pipet. Place the ball of your 
forefinger on the opening at the top and let the milk flow back 
into the sample until the bottom of the curved surface of the milk 
is exactly at the mark. Then let the milk flow into the testing 
bottle. This may be done by holding the bottle in a slanting posi­
tion or, if the delivery tube is long enough, by inserting it com­
pletely thru the bottle neck. Blowout the last drop. 
3. Measure 17.5 ml. of sulfuric acid with an acid dipper or 
cylinder. (This is the usual amount, but more or less may be 
needed, depending on the strength of the acid - the object is to 
get a clear fat column.) Pour the acid into the test bottle, rotating 
the bottle at the same time. Hold the bottle at an angle of about 
45 degrees from vertical while rotating it. Holding it in this posi­
tion will cause the acid to flow down the bottle neck and wash 
down into the body of the bottle any milk that adheres to the 
sides. Be careful to have all the acid flow down the side of the 
bottle - don't let any of it flow directly thru the milk. 
4. Use a rotary motion to mix the acid and milk in the bottle. 
Let .the sample stand 2 or 3 minutes and mix again. When a large 
number of samples are to be tested, a mechanical shaker saves time. 
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5. Place bottles in a tester. Use an even number of bottles and 
make sure they are so placed that the machine is balanced. 
6. Whirl the tester for 5 minutes at the speed indicated for 
the tester you are using. Add soft water at 140 0 F. or warmer to 
the base of the neck of each bottle, and whirl the tester for 2 
minutes more. Add warm water again to fill the bottles almost to 
the top mark on the neck, and whirl for 1 minute. Do not start 
counting time until the tester has reached the proper speed. 
7. Remove bottles from tester and place them in a water bath. 
Have the water in the bath at 140 0 F. and see that it is deep 
enough to cover the top mark on the bottles. Leave the bottles 
in the hot water for at least 5 minutes to make sure that the fat 
will be at the correct temperature for reading. When reading the 
tests be sure the temperature of the water in the bath is between 
135 0 and 140 0 F. 
8. Take one bottle at a time from the water bath and read the 
percentage of fat immediately (see Fig. 2 for directions). 
TO READ THE PERCENTAGE OF FAT 
Place the dividers so that one point is even with the bottom of the fat col­
umn and the other is even with the extreme top of the column (left). 
Then without changing the distance between the points of the dividers, 
place one point on the zero mark (right). The upper point of the dividers 
. then gives the reading - in this case 4.7 percent. (Fig. 2) 
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9 .  E m p t y  t h e  b o t t l e s  b y  i n v e r t i n g  a n d  s h a k i n g  t h e m  t o  l o o s e n  
t h e  w h i t e  d e p o s i t  t h a t  h a s  c o l l e c t e d  i n  t h e  b o t t o m .  R i n s e  w i t h  h o t  
w a t e r  a n d  w a s h  w i t h  a  h o t  s o l u t i o n  o f  w a s h i n g  p o w d e r ,  u s i n g  a  
b o t t l e  b r u s h .  R i n s e  a g a i n  w i t h  h o t  w a t e r  t o  r e m o v e  t h e  w a s h i n g ­
p o w d e r  s o l u t i o n .  
T e s t i n g  H o m o g e n i z e d  M i l k
1  
1 .  T e m p e r  t h e  a c i d  a n d  t h e  m i l k  t o  7 0 °  F .  
2 .  U s e  s u l f u r i c  a c i d  o f  1 . 8 3 - 1 . 8 3 5  s p e c i f i c  g r a v i t y .  
3 .  U s e  t h e  f u l l  a m o u n t  ( 1 7 . 5  m l . )  o f  a c i d .  
4 .  A d d  t h e  a c i d  i n  t h r e e  p o r t i o n s :  8 ,  5 ,  a n d  4 . 5  m l .  
S .  A f t e r  e a c h  a d d i t i o n  o f  a c i d ,  m i x  t h e  a c i d  a n d  m i l k  b y  r o t a t ­
i n g  t h e  b o t t l e  f o r  a t  l e a s t  1 5  s e c o n d s .  
6 .  S h a k e  t h e  t e s t s  f o r  a t  l e a s t  2  m i n u t e s  ( p r e f e r a b l y  i n  a  
m e c h a n i c a l  s h a k e r )  b e f o r e  c e n t r i f u g i n g  t h e m .  
7 .  C e n t r i f u g e  a n d  a d d  h o t  d i s t i l l e d  o r  s o f t  w a t e r  e x a c t l y  a s  
i n  t h e  r e g u l a r  B a b c o c k  t e s t .  
S .  C o m p l e t e  t h e  t e s t  b y  f o l l o w i n g  S t e p s  7  a n d  8  f o r  w h o l e  
m i l k  e x a c t l y  a s  d i r e c t e d  o n  p a g e  4 .  
9 .  E m p t y  a n d  w a s h  b o t t l e s  a s  d i r e c t e d  i n  9  a b o v e .  
U s i n g  t h e  T e s t  o n  t h e  F a r m  
I n  o r d e r  t o  d e t e r m i n e  t h e  b u t t e r f a t  p r o d u c t i o n  o f  a  c o w ,  i t  i s  
n e c e s s a r y  t o  k n o w  t h e  w e i g h t  o f  t h e  m i l k  p r o d u c e d  a n d  t o  t e s t  
t h e  m i l k  a t  r e g u l a r  i n t e r v a l s .  T h e  f o H o w i n g  p r o c e d u r e  i s  v e r y  
s a t i s f a c t o r y :  
W e i g h  t h e  m i l k  a f t e r  e a c h  m i l k i n g .  
T a k e  s a m p l e s  f r o m  e a c h  m i l k i n g  d u r i n g  a  2 4 - h o u r  p e r i o d  o n  
a p p r o x i m a t e l y  t h e  s a m e  d a t e  e a c h  m o n t h .  
T e s t  t h e s e  s a m p l e s  f o r  f a t .  
T o  c a l c u l a t e  t h e  w e i g h t  o f  t h e  f a t  p r o d u c e d  e a c h  m o n t h  m u l t i ­
p l y  t h e  p o u n d s  o f  m i l k  p r o d u c e d ,  b y  t h e  f a t  t e s t .  T h i s  w a y  o f  c a l ­
c u l a t i n g  t h e  f a t  y i e l d  h a s  b e e n  s h o w n  b y  m a n y  t r i a l s  t o  b e  v e r y  
c l o s e  t o  t h e  a c t u a l  a m o u n t  o f  f a t  p r o d u c e d .  
A d a p t e d  f r o m  " A  S u g g e s t e d  M o d i f i e d  B a b c o c k  P r o c e d u r e  f o r  T e s t i n g  
H o m o g e n i z e d  M i l k . "  P .  S .  L u c a s  a n d  G .  M .  T r o u t ,  J o u r .  D a i r y  S c i e n c e  3 0 ,  
9 5 - 1 0 2 .  1 9 4 7 .  
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1  
O b s e r v a t i o n s  a n d  P r e c a u t i o n s  
1 .  D i s t i l l e d .  w a t e r  o r  c l e a n  r a i n  w a t e r  i s  b e s t  t o  u s e  i n  f i l l i n g  
t h e  t e s t  b o t t l e s .  H a r d  w a t e r  m a y  c a u s e  f o a m  t o  f o r m  a t  t h e  t o p  o f  
t h e  f a t .  I f  h a r d  w a t e r  m u s t  b e  u s e d ,  a d d  a  f e w  d r o p s  o f  s u l f u r i c  
a c i d  t o  i t  b e f o r e  f i l l i n g  t h e  b o t t l e s .  
2 .  K e e p  s u l f u r i c  a c i d  i n  t i g h t l y  c l o s e d  v e s s e l s .  I f  e x p o s e d  t o  
t h e  a i r  t h i s  a c i d  a b s o r b s  m o i s t u r e  a n d  b e c o m e s  s o  d i l u t e d  t h a t  i t  
d o e s  n o t  g i v e  g o o d  t e s t s .  ( G l a s s - s t o p p e r e d  b o t t l e s  a r e  s a t i s f a c t o r y . )  
3 .  T h e  f a t  s h o u l d  b e  a  c l e a r  s t r a w - y e l l o w - t o - a m b e r .  D i v i s i o n  
b e t w e e n  t h e  f a t  a n d  t h e  a c i d  s o l u t i o n  s h o u l d  b e  s h a r p  a n d  d i s t i n c t .  
4 .  	T h e  m o s t  c o m m o n  d e f e c t s  a r e :  
A  d a r k  f a t  c o l u m n ,  o r  b r o w n  o r  b l a c k  s o l i d  m a t t e r  i n ,  a b o v e ,  
•  o r  a t  t h e  b a s e  o f  t h e  f a t ;  t h i s  m a y  b e  c a u s e d  b y -
a .  	 T o o  s t r o n g  a c i d  ( a b o v e  1 . 8 3  s p e c i f i c  g r a v i t y )  
b .  	 T o o  m u c h  a c i d  
c .  	 T o o  h i g h  t e m p e r a t u r e  o f  m i l k ,  a c i d ,  o r  b o t h  
d .  	 F a i l u r e  t o  m i x  m i l k  a n d  a c i d  p r o m p t l y  a f t e r  a c i d  w a s  
a d d e d  
e .  	 A d d i n g  t h e  a c i d  i n  s u c h  a  w a y  t h a t  i t  g o e s  t h r u  t h e  
m i l k  i n s t e a d  o f  f l o w i n g  d o w n  t h e  i n s i d e  s u r f a c e  o f  t h e  
b o t t l e  a n d  t a k i n g  i t s  p o s i t i o n  i n  a  l a y e r  b e l o w  t h e  m i l k  
f .  	 M i l k  w a s  n o t  m i x e d  t h o r o l y  e n o u g h  w i t h  t h e  a c i d  
A  p a l e ,  c l o u d y  f a t  c o l u m n ,  o r  l i g h t - c o l o r e d  s o l i d  m a t t e r  i n ,  
a b o v e ,  o r  a t  t h e  b a s e  o f  t h e  f a t ;  t h i s  m a y  b e  c a u s e d  b y -
a .  	 T o o  w e a k  a n  a c i d  ( b e l o w  1 . 8 2  s p e c i f i c  g r a v i t y )  
b .  	 T o o  s m a l l  a n  a m o u n t  o f  a c i d  
c .  	 T o o  l o w  t e m p e r a t u r e  o f  m i l k  o r  a c i d  o r  b o t h  
5 .  S u l f u r i c  a c i d  i s  e x t r e m e l y  c o r r o s i v e .  I f  a n y  i s  s p i l l e d  o n  t h e  
s k i n  o r  o n  c l o t h i n g ,  w a s h  o f f  i m m e d i a t e l y  w i t h  l a r g e  q u a n t i t i e s  o f  
c o l d  w a t e r .  I f  t h e  s k i n  o r  f l e s h  i s  b u r n e d ,  d r e s s  w i t h  a  b u r n  o i n t ­
m e n t  ( a f t e r  w a s h i n g  t h e  a r e a  t h o r o l y )  a n d  c o n s u l t  a  p h y s i c i a n .  
B a d  b u r n s  m a y  r e s u l t  i f  a c i d  i s  a l l o w e d  t o  r e m a i n  o n  t h e  s k i n .  
6 .  N e v e r  t r y  t o  r e d u c e  s t r e n g t h  o f  a c i d  b y  m i x i n g  i t  w i t h  
w a t e r .  I n s t e a d ,  u s e  l e s s  a c i d .  
U r b a n a ,  I l l i n o i s  	 J u l y ,  1 9 4 8  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  

C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i c u l t u r e  c o o p e r a t i n g .  

H .  P .  R U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  
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